The production and characterization of monoclonal antibodies against enkephalins.
The hybridoma technology of Kohler and Milstein (1975) was utilized to produce monoclonal antibodies against the enkephalins. Two hybridomas, AD4 and DB4, produced monoclonal antibodies of the IgG type 1 class against Leu(5)-enkephalin that were highly specific for Leu(5)- and Met(5)-enkephalin. AD4 exhibited almost equal reactivity with either Leu(5)- or Met(5)-enkephalin, whereas DB4 exhibited only a 20% cross-reactivity with Met(5)-enkephalin. The IC(50) of these monoclonal antibodies were approximately two orders of magnitude greater than the IC(50) a polyclonal antiserum against enkephalins (A206; Miller et al 1978) used routinely in many immunochemical and immunocytochemical studies. The monoclonal antibodies, AD4 and DB4, exhibited specific sequence and size requirements for binding enkephalin-related peptides. The amino acid sequence Gly-Gly-Phe-Leu or Gly-Gly-Phe-Met was essential for recognition by AD4 and DB4. However, Tyr-Gly-Gly-Phe which lacks Leu or Met in the fifth position did not react with our monoclonal antibodies. Moreover, enkephalin-related peptides in which the enkephalin sequence was situated at the amino terminus and which contained six or more amino acids did not react significantly with AD4 or DB4. In particular, unlike the polyclonal antiserum A206, our monoclonal antibodies do not react with dynorphins 1-6 or 1-13. However, when the monoclonal antibody (AD4) was used to localize immunohistochemically the population of enkephalinergic amacrine cells in the chicken retina, it provided a staining pattern quite comparable to that observed in previous studies (Watt et al., 1983) using the polyclonal enkephalin antiserum A206. This finding therefore demonstrates that the immunoreactive products visualized in the enkephalin-immunoreactive amacrine cells of the chicken retina with the polyclonal antiserum correspond to authentic enkephalin or peptides very closely related to the enkephalins.